This paper presents strong evidence for the Galactic, rather than cosmological, nature of the large-scale anisotropies in the microwave background radiation, or at least the greater part of them, in form of the dependence of their amplitude on Galactic latitude. What have hitherto been called wrinkles in time in the light of the first COBE-DMR data and claimed to mark the discovery of the primordial seeds from which our present-day Universe has grown could more appropriately be named wrinkles in the interstellar medium of our Galaxy in the light of the present analysis, which uses the same data as those used by Smoot et al. This implies that present models of Galaxy formation and many parts of the standard cosmology are not correct.
Introduction
The cosmic microwave background radiation (CMBR), discovered by Penzias & Wilson (1965) , has been interpreted as the relict radiation of an early stage of the Universe. Its black-body spectrum (Mather et al. 1994 ) of 2.75 K reveals a very small dependence on sky position. Measurements of the anisotropies, carried out by several teams (COBE-DMR, Tenerife Experiment, ULISSE, etc.; Readhead & Lawrence 1992; White et al. 1994 ) over the last two decades, have been claimed to provide information on the structural formation of the Universe, inflation in its early stages, quantum gravity, topological defects (strings, etc.), dark matter type and abundance, the determination of cosmological parameters (H 0 , Ω, Λ), the geometry and dynamics of the Universe, the thermal history of the Universe at the recombination epoch, etc. However, all that glitters is not gold and all what is claimed a source of cosmological information is sometimes other thing.
A note of pessimism was introduced when positive correlations between the microwave anisotropies and far-infrared maps, which trace Galactic dust, were found (Kogut et al. 1996a; de Oliveira-Costa et al. 1997; Leitch et al. 1997; de Oliveira-Costa et al. 1998 ) and when a non-Gaussian distribution was discovered in the anisotropies against all predictions of current inflationary cosmological models (Ferreira et al. 1998; Pando et al. 1998; Magueijo 2000a,b) . Indeed, it was demonstrated (López-Corredoira 1999) that the Galactic contribution to the microwave anisotropies at large-scale is likely to be as high in amplitude as the total observed anisotropies and its virtual independence of frequency explainable in terms of a combination of several kinds of Galactic emissions. In the light of these new evidences, it is difficult to deny the non-negligible contribution of the Galaxy on the microwave background anisotropies. In fact, the question has even been raised as to whether the Galactic contribution is the only source to these anisotropies and it has been concluded that this to is quite possible (López-Corredoira 1999) . The proposed alternative to CMBR anisotropies is that microwave background radiation anisotropies are due to inhomogeneities in the density distribution of dust in the local interstellar medium.
Were the anisotropies totally Galactic rather than cosmological, the implications would be extremely important. It is not merely a question of refining some quantity or other or of making certain corrections to get an accurate result for an individual parameter, but rather of whether a different qualitative description of the Universe would result. Inflation would be seriously affected, the implications for the formation of the large-scale structure of the Universe would be enormous, the ratio of baryonic dark matter would be much lower or even zero if the cosmological anisotropies were nil. A totally non-baryonic scenario is impossible, so our present ideas regarding the formation of the large-scale structure would change completely. Hence, studying the influence of the Galaxy is a valuable exercise in order to avoid the proliferation of cosmological theories based on cumulative errors, which are claimed here to be a critical question.
Amplitude dependence of CMBR anisotropies on Galactic latitude
Strong evidence for the Galactic nature of the anisotropies, at least to a high proportion, is their amplitude dependence on Galactic latitude. Averaged maps of the two channels (A and B) of 4 years of COBE-DMR data for each frequency at 31.5, 53 and 90 GHz are used. Once the monopole and dipole components of the anisotropies are subtracted, a map is obtained of antenna temperature values, T i , the i being the number of the pixel pointing to r i from a total of 6144 pixels covering the whole sky. The two-point angular correlation function of these is obtained by means of
taking equal weights for each of the uniformly distributed pixels of the map. The uncertainties are due to instrument noise (S(T i )) in each pixel of the antenna temperature. Sampling errors (Betancort-Rijo 1991) are not considered.
This is applied to several regions of the sky with Galactic latitude, b, within |b| > |b| min , in intervals of ∆θ = 5
• . No zero-lag (θ = 0), i.e. the variance, is calculated since it includes instrumental noise whose variance is much larger than the sky variance. We are interested in sky fluctuations, not in instrumental noise. The results are shown in Figure 1 for |b| min = 20
• , |b| min = 30
• , |b| min = 40
• , |b| min = 50
• and |b| min = 60 • 1 . Uncertainties are shown for |b| min = 20
• and |b| min = 60
• . The error bars for |b| min = 30
• and |b| min = 50
• are between those of the two extremes plotted in Fig. 1 . It can be clearly seen that the amplitude of the anisotropies decreases with Galactic latitude. Were the anisotropies cosmological, their correlations would be independent of Galactic coordinates (see Fig. 2 ). Towards the Galactic poles (|b| > 60 • ), the fluctuations are much lower than those at |b| > 20
• and this cannot be explainable as a random effect; the error margins make this unprobable. We observe what would be expected if the anisotropies were Galactic, as its emission is lower for higher distances from the Galactic plane. It is clear from Fig. 1 at 90 GHz that the Galactic contribution is dominant, because this fall cannot be explained by other means than a predominant or total Galactic contribution to the anisotropies. The data at 31.5 GHz are very noisy for any conclusion to be made about them. However, the 53 GHz data are not so noisy and the error bars are small enough to conclude that the amplitude of the fluctuations for |b| > 60
• is significantly less than the amplitude for |b| > 30
• . The correlation in θ = 5
• at 53 GHz for |b| > 60
• is nearly 1 σ away from the same correlation for |b| > 30
• ; however, in θ = 10
• the difference is much larger, and also in θ = 15
• . Therefore, the probability of a coincidence of the correlations for |b| > 30
• and |b| > 60
• at 53 GHz is extremely low. This is one reason for believing that the 53 GHz data are also strongly contaminated by the Galaxy, although maybe less than at 90 GHz. The other reason stems from the fact that high contamination at 90 GHz implies a small (if any) cosmological contribution at 90 GHz, which must be the same as the cosmological contribution at 53 GHz because a non-frequency dependence 2 of the cosmological anisotropies is assumed. Therefore, we must conclude that the greater part (or maybe all) of the anisotropies at 31.5 GHz and 53 GHz are also Galactic.
Previous predictions (Fig. 12 of López-Corredoira 1999) for such a case of purely Galactic anisotropies are in agreement with the results shown in Fig. 1 , which shows a gradually decreasing amplitude of the correlation for increasing b with a decreasing rate approximately as expected. This means that the only for very large angular scales (around 40 or 50 degrees) and negligibly at much shorter scales. The effect of this limitation of the area as well as those on sampling errors can be appreciated in Fig. 2 in which the estimator (1) was applied to obtain a two-point correlation function independently of sky position. total, or nearly total, correlations at large angular separations (θ larger than few degrees) are Galactic.
The cosmological contribution to these correlations, if any, is merely a small part of it. Since the total correlation of the sum of two independent fields-Galactic plus cosmological fluctuations-is the sum of their correlations, and the cosmological term is assumed to be independent of the zone, then the cosmological contribution is given by:
By applying this to the COBE-DMR data at 90 GHz and taking the ratio f g 3 from a previous analysis of zone-dependent Galactic anisotropies (López-Corredoira 1999), the cosmological contribution is that given in Fig. 3 . No error was calculated due to the inaccuracies in f g . The cosmological contribution is compatible with a null function within the error range, i.e. there is no significant detection of a cosmological term in the CMBR anisotropies. If the cosmological contribution is zero or nearly zero at 90 GHz, it will also be zero or nearly zero at 53 and 31.5 GHz since their antenna temperature fluctuations are nearly independent of frequency.
Similar results are also obtained if the quadrupolar terms are subtracted. As pointed out by Kogut et al. (1996b) , the Galactic quadrupolar contribution is quite important but its subtraction hardly affects to short angular scales (less than ∼15 degrees) and the ratio f (θ) is nearly the same, leading again to a negligible total cosmological contribution as in Fig. 3 . Hence, it is not just the quadrupolar term which is predominantly Galactic but all the multipolar terms 4 .
Different approaches to the Galactic contribution have been carried out previously in COBE data , but they were wrong because their extrapolations did not take into account the growing contrast of colder clouds in the background of the diffuse interstellar medium (López-Corredoira 1999). In these extrapolations of dust emission from infrared to microwaves, no temperature gradients within the clouds were taken into account. Neither was rotational dust emission taken into account, which might justify the frequency independence of the anisotropies in some range (López-Corredoira 1999). Many attempts have been made in the past to calculate the contamination from the Galaxy but I argue here that these calculations have underestimated the true amount of such contamination. Neither cross-correlation with infrared maps nor analysis of frequency dependence nor measures of gaussianity, etc. are useful in calculating the Galactic contamination because they need an a priori model of the Galaxy (and the usual model that is used is wrong, for the reasons explained in López-Corredoira 1999). However, the dependence of the fluctuations amplitude on Galactic latitude ( Fig. 1) does not require any model of Galactic emission and is evidently in this case, a proof in favour of Galactic predominance over microwave anisotropies.
Correlation functions of the 4-year COBE-DMR data were previously calculated but only for |b| > 20
• 5 . Correlations with first-year COBE-DMR data were analyzed (Smoot et al. 1992) for |b| > 20
• , |b| > 30
• and |b| > 40
• and showed a certain decreasing trend with galactic latitude although these data were much noisier and no clear dependence could be deduced.
Conclusions
Large-scale anisotropies in the microwave background radiation are predominantly or totally Galactic.
Some smaller cosmological anisotropies cannot be excluded but their existence is not guaranteed from present COBE-DMR data. Nevertheless, note that the COBE-DMR data are the only data analysed here so nothing can be said about small-scale angular anisotropies. The forthcoming microwave experiments, such as MAP or PLANCK, will find that they are observing at large-scales mostly or totally Galactic fluctuations rather than extracting any cosmological information, and measuring the real as opposed to some idealized sky (Scott 1998) . What have hitherto been called wrinkles in time (Smoot & Davidson 1993) in the light of the first COBE-DMR data and claimed to mark the discovery of the primordial seeds from which our present-day Universe has grown could more appropriately be named wrinkles in the interstellar medium of our Galaxy in the light of the present analysis, which uses the same data as those used by Smoot et al. Thanks are given to Bob Watson (of the "Tenerife Experiment") and Francesco Melchiorri. The
